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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

CLAIMS 



[Claim(s)] 

[Claim 1] A semiconductor device which has an electrode in each of a base and the upper surface, and a 
metal block located in a base side of said semiconductor device, An element fixing layer which has been 
arranged in contact with between a base electrode of said semiconductor device, and said metal blocks and 
which has conductivity, A base electrode of said semiconductor device, a flowing base electrode side lead, 
and an upper surface electrode of said semiconductor device and a flowing upper surface electrode side 
lead, A semiconductor device equipped with a cover and closure resin which is made to project said base 
electrode side lead and said upper surface electrode side lead further, and is closed for said metal block and 
said semiconductor device. 

[Claim 2] Two or more metal blocks located in a two or more semiconductor device [ which have an 
electrode in each of a base and the upper surface ], and base side of said semiconductor device, Two or 
more element fixing layers which have been arranged in contact with between a base electrode of said 
semiconductor device, and said metal blocks and which have conductivity, A base electrode of said 
semiconductor device, two or more flowing base electrode side leads, and an upper surface electrode of said 
semiconductor device and two or more flowing upper surface electrode side leads, It is the semiconductor 
device equipped with a cover and closure resin which is made to project said base electrode side lead and 
said upper surface electrode side lead further, and is closed for said metal block and said semiconductor 
device. A base electrode side lead of said plurality flows with a base electrode of at least one semiconductor 
device, respectively. An upper surface electrode side lead of said plurality It is the semiconductor device 
from which said two or more metal blocks fixed by said element fixing layer to a base electrode of at least 
one semiconductor device, respectively, and it is separated of said two or more metal blocks on both sides 
of said closure resin in between by flowing with an upper surface electrode of at least one semiconductor 
device, respectively. . 
[Claim 3] A semiconductor device according to claim 1 or 2 with a field of said metal block see superficially 
and larger [ said semiconductor device ] than a field. 

[Claim 4] A semiconductor device according to claim 1 to 3 which has flowed with a base electrode of said 
semiconductor device when said base electrode side lead flows with said metal block. 
[Claim 5] A semiconductor device according to claim 1 to 4 which has flowed with said metal block when 
said base electrode side lead fixes to said metal block on the surface of said metal block in contact with the 
lead fixing section which has been arranged near said element fixing layer, and which has conductivity. 
[Claim 6] A semiconductor device according to claim 5 with which said metal block has either a slot or the 
projections between said element fixing layer and said lead fixing section. 

[Claim 7] A semiconductor device according to claim 5 or 6 which used electroconductive glue for one side 
among said element fixing layer and said lead fixing section, and used wax material for another side. 
[Claim 8] A semiconductor device according to claim 1 to 4 through which said base electrode side lead has 
flowed with said metal block welding or by carrying out ultrasonic welding in said metal block. 
[Claim 9] A semiconductor device according to claim 1 to 4 which has flowed with a base electrode of said 
semiconductor device when said base electrode side lead fixes in contact with said element fixing layer. 
[Claim 10] A semiconductor device according to claim 1 to 9 with which it has intussusceptum which inserts 
a lobe in either said metal block or said base electrode side leads, and inserts said lobe in another side, and 
said lobe is inserted in said intussusceptum. 

[Claim 11] A semiconductor device according to claim 10 which said intussusceptum is intussusceptum 
which consists of a hole which penetrates said base electrode side lead, and is the lobe by which said lobe 
was prepared in said metal block. 

[Claim 12] A semiconductor device according to claim 10 or 11 which forms press fit structure which does a 
pressure mutually between said lobes and said intussusceptum after magnitude inside a cross section of saic 
intussusceptum is smaller than magnitude of a cross-section appearance of said lobe and inserts said lobe ir 
said intussusceptum before inserting said lobe in said intussusceptum. 

[Claim 13] A semiconductor device according to claim 10 to 12 with which it has the gap section which sees 
superficially and forms a gap in a boundary of said lobe and said intussusceptum partially in either [ at least ] 
said lobe or intussusceptum, and said conductive fixing section is arranged at said gap section. 
[Claim 14] A semiconductor device according to claim 13 said whose gap section is the slot prepared along 
the direction of a projection of said lobe. 

[Claim 15] A semiconductor device according to claim 13 which said lobe sees superficially, is a polygon, and 
is formed when said gap section removed the corner section of said lobe. 

[Claim 16] A semiconductor device according to claim 10 or 11 with which magnitude inside a cross section 
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of said intussusceptum is larger than magnitude of a cross-section appearance of said lobe with a 
semiconductor device, and the conductive fixing section is arranged in a gap of said lobe and said 
intussusceptum. 

[Claim 17] A semiconductor device according to claim 10 to 16 with which it fills up with wax material 
between a field by the side of said metal block of said intussusceptum, and said metal block. 
[Claim 18] A semiconductor device according to claim 10 to 17 with which said base electrode side lead is 
equipped with the die pad section. 

[Claim 19] A semiconductor device according to claim 1 to 18 which an insulating layer of another class 
covered a base of said metal block, and has exposed instead of closure resin which has covered a base of 
said metal block. 

[Claim 20] A semiconductor device according to claim 1 to 19 with which either of the weld zones with a 
portion which touches said lead fixing section among said base electrode side leads, a portion which touches 
said element fixing section, and said metal block has projected to a metal block side. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] More specifically, this invention relates to the semiconducto 
device excellent in the thermolysis property about the semiconductor device used for power control. 
[0002] 

[Description of the Prior Art] Drawing 17 is a drawing explaining the conventional semiconductor device for 
power control. According to this drawing, the power semiconductor device 121 is joined to the die pad 
section 131 of the leadframe 130 which consists of a thin metal plate by the wax material 123. It wires with 
the metal thin lines 122, such as gold and aluminum, between the electrode of the power semiconductor 
device 121, and an electrode, and between the electrode of a power semiconductor device, and the internal 
lead section 136. The metal block 126 which plays the role of a heat sink on both sides of the insulating 
layer 125 which consists of closure resin 124 is arranged at the die pad section 131 bottom. The base of 
this metal block 126 is exposed from the insulating layer 125 which consists of closure resin 124. The 
element and circuit for constituting a control circuit in addition to power semiconductor device 121 may be 
formed on a leadframe 130. Between the metal block 126 and the die pad section 131 of a leadframe 130, 
the insulating layer 125 which consists of closure resin 124 intervened, and withstand voltage is secured. 
[0003] During operation of a semiconductor device 111, the current which flows from a leadframe 130 
receives the modulation of amplification etc. in the electrode of the pars basilaris ossis occipitalis of the 
power semiconductor device 121 by the influx and the power semiconductor device through the wax 
material 123, and flows and goes away in the internal lead section 136 through the metal thin line 122 from 
the electrode of the upper surface of a power semiconductor device. Since the wax material 123 circulates 
current, it must be a good conductor. During operation of the above-mentioned power semiconductor 
device, pyrexia arises on the upper surface of the power semiconductor device 121, this heat is delivered 
the power semiconductor device 121, the wax material 123, the die pad section 131, and an insulating layer 
125 in order of the metal block 126, and stripping is carried out to the exterior of a semiconductor device. 
[0004] There are some which are shown in the Prior art of JP.2000-1 38343,A as a conventional similar 
semiconductor device of others which join a power semiconductor device and an integrated circuit device by 
soldering on a leadframe, and have the same wiring network as drawing 1 7 , and have a metal block. 
[0005] In this semiconductor device, secondary mold is formed so that the leadframe and heat sink which 
formed primary mold so that the field in which the above-mentioned power semiconductor device and 
above-mentioned integrated circuit device of a leadframe were carried might be covered, and formed primary 
[further ] mold may be covered in one. 
[0006] 

[Problem(s) to be Solved by the Invention] In the above-mentioned conventional semiconductor device, the 
insulating layer 125 which consists of closure resin 124 intervenes between a leadframe 130 and the metal 
block 126. This insulating layer 125 has low thermal conductivity as compared with a metal. For this reason, 
the amount which radiates outside the heat produced in case the power semiconductor device 121 operates 
was inhibited. 

[0007] Although it is different from a power semiconductor device, there is a semiconductor device shown ir 
drawing 18 and drawing 1 9 as a semiconductor device for preventing overheating of a semiconductor circuit 
element (JP.8-78461 ,A). In this semiconductor device, the semiconductor circuit element 121 is pasted up 
on the heat sink 1 26 with the conductive paste 1 60. The feature of this semiconductor device is in the 
adhesives 1 50 which secure the thermal conductivity beyond a predetermined value, intercepting the 
electrical installation of lead 135 and a heat sink 126. The lead 135 is being pasted up and fixed to the heat 
sink 126 by these adhesives 150. By using such adhesives 150, stripping of the heat generated in the 
semiconductor circuit element 121 is carried out to lead 135 outside from propagation and lead 135 via a 
heat sink 126. 

[0008] However, unlike the above-mentioned semiconductor device, the target power [ this invention ] 
semiconductor device has the withstand voltage very as high as several kilovolts demanded from hundreds 
of volts, and required withstand voltage cannot be secured by insulating layer like the above-mentioned 
semiconductor device. Moreover, it is difficult for exfoliation to take place between an insulating layer and 
mold resin, and to secure insulating reliability. 

[0009] In order to raise the divergence of the heat generated in the power semiconductor device 121, in 
drawing 1 7 , it is possible to change into resin with high thermal conductivity the closure resin 124 which 
forms the insulating layer 125. However, the resin with high thermal conductivity was expensive as compared 
with common resin, and it was difficult to reconcile the low-pricing and thermolysis disposition top of a 
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semiconductor device. 

[0010] In the conventional semiconductor device shown in drawing 1 7 , the heat generated on the upper 
surface of a power semiconductor device generates the thermal resistance (resistance to a heat flow) 
expressed with (1) type in order in the lower part in the power semiconductor device 121, the wax material 
123, the die pad section 131, an insulating layer 125, the metal block 126 and propagation, and these 
members from the upper part. However, for R (th), thermal resistance and L are [ thermal conductivity and A 
of heat transfer distance and lambda ] heating areas. 
[0011] 

R (th) =L/(lambda-A) (1) 

Generally, as for heat, breadth and a heating area become large as the distance from the source of pyrexia 
becomes large. Like the conventional structure shown in drawing 17 . when the insulating layer 125 with low 
thermal conductivity was near the power semiconductor device 121, a member with low thermal conductivity 
will be in the part where a heating area is small, the thermal resistance of an insulating layer became high, 
and the thermolysis disposition top was checked greatly. 

[0012] Furthermore, in the conventional semiconductor device, in order to aim at reduction of thermal 
resistance, it is desirable to make insulating-layer thickness small, that is, to make small heat transfer 
distance L expressed with (1) type. However, in order to prevent being un-filled [ of resin ] up and to secure 
the insulating engine performance, thickness of an insulating layer cannot be made extremely thin. For this 
reason, the desired thermolysis engine performance was not able to be obtained. 

[0013] In the semiconductor device shown in the Prior art of a JP,2000-1 38343,A official report, secondary 
mold is formed so that the leadframe and the heat sink in which primary mold was formed may be covered in 
one. This has the narrow space for forming an insulating layer 125, if there is no primary mold, the other 
space becomes large, and since it fills up with closure resin 124 from large space and the space for forming 
an insulating layer 125 is filled up with it, it becomes ******. It becomes difficult for air bubbles to mix in an 
insulating layer 125, or for being un-filled up to occur, and to secure insulating reliability by this. That is, 
primary mold is indispensable in order to maintain the balance of restoration of the resin to the space for 
forming an insulating layer 125, and the other space. However, two metal mold, primary mold metal mold and 
secondary mold metal mold, is needed, and a mold production process is further needed twice with this. 
[0014] As another means to aim at reduction of thermal resistance, area of a power semiconductor device is 
enlarged, namely, it is possible to enlarge the heating area A of (1) type. However, there was a problem of 
enlargement of a semiconductor device 111 and a cost rise of the power semiconductor device 121. 
[0015] The performance problem produced when thermolysis nature is not enough is to be unable to pass 
the current of desired magnitude to a power semiconductor device, but restrict capacity to it. Therefore, it 
is required to raise divergence, in order to secure a big capacity. 

[0016] Then, this invention aims at offering the small mass semiconductor device which can diffuse enough 
the quantity of heat produced in a power semiconductor device after securing the outstanding economical 
efficiency. 
[0017] 

[Means for Solving the Problem] A semiconductor device to which a semiconductor device of this invention 
has an electrode in each of a base and the upper surface, An element fixing layer which has been arranged 
in contact with between a metal block located in a base side of a semiconductor device, and base electrodes 
of a semiconductor device and metal blocks and which has conductivity, It has a cover and closure resin 
which is made to project a base electrode side lead and an upper surface electrode side lead further, and is 
closed for a base electrode of a semiconductor device, a flowing base electrode side lead, an upper surface 
electrode of a semiconductor device and a flowing upper surface electrode side lead, a metal block, and a 
semiconductor device (claim 1). 

[0018] It is pasted up or joined by element fixing layer which a metal block which plays a role of a heat sink, 
and a semiconductor device become from electroconductive glue or wax material by this configuration. 
Therefore, heat which generated heat by semiconductor device is transmitted to a metal block with large 
heat capacity through an insulating layer with low leadframe and heat conductivity, and is **, a rapid 
temperature rise is controlled by heat capacity of a metal block, and its reliability improves with it while it 
can reduce thermal resistance of a path from a semiconductor device to a metal block. For this reason, a 
degree of a temperature up of a semiconductor device is controlled sharply, without using expensive closure 
resin with high thermal conductivity. Consequently, it becomes possible to offer a small semiconductor 
device to which capacity was expanded, with good economical efficiency maintained. With the 
above-mentioned configuration, since a semiconductor device is fixed to a metal block by element fixing 
layer, mechanical immobilization of a semiconductor device is also performed firmly, and a flow to a base 
electrode of a base electrode side force lead can also be realized easily. As a material which constitutes an 
element fixing layer, although wax material, such as solder, and electroconductive glue, such as a silver 
paste, are mentioned, as long as it is not limited to especially these, conductivity is good, thermal 
conductivity is high and fixing reinforcement is strong, what kind of material is sufficient. 
[0019] In addition, although connection between an upper surface electrode and an upper surface electrode 
side lead has a common method of carrying out solid state welding of the metal thin line by ultrasonic 
welding, it does not limit to this and a method of fixing a leadframe which processed a metal thin line, a meta 
plate, or a metal plate into a desired configuration by electroconductive glue or wax material etc. may be 
joined by anything. Also in future explanation, when not limiting especially about connection between an 
upper surface electrode and an upper surface electrode side lead, it is the same. 

[0020] Two or more semiconductor devices which have an electrode in each of a base and the upper 
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surface in a semiconductor device of above-mentioned this invention, Two or more element fixing layers 
which have been arranged in contact with between two or more metal blocks located in a base side of a 
semiconductor device, and base electrodes of a semiconductor device and metal blocks and which have 
conductivity, A base electrode of a semiconductor device, two or more flowing base electrode side leads, 
and an upper surface electrode of a semiconductor device and two or more flowing upper surface electrode 
side leads, It is the semiconductor device equipped with a cover and closure resin which is made to project £ 
base electrode side lead and an upper surface electrode side lead further, and is closed for a metal block 
and a semiconductor device. In this semiconductor device, two or more base electrode side leads flowed 
with a base electrode of at least one semiconductor device, respectively, and two or more upper surface 
electrode side leads flowed with an upper surface electrode of at least one semiconductor device, 
respectively, and two or more metal blocks fixed by element fixing layer to a base electrode of at least one 
semiconductor device, respectively, and it is separated from them of two or more metal blocks on both sides 
of closure resin mutually in between (claim 2). 

[0021] Combining two or more power semiconductor devices, by forming wiring with a leadframe and a metal 
thin line, a desired circuit can be constituted and a resin seal can be carried out to a package by this 
configuration. Consequently, it excels in economical efficiency and it becomes possible to offer a small and 
highly efficient semiconductor device. 

[0022] It is desirable to see superficially in a semiconductor device of above-mentioned this invention, for 
example, and for a field of a metal block to be larger than a field of a semiconductor device (claim 3). 
[0023] According to this configuration, heat is transmitted to a metal block from a semiconductor device 
through an element fixing layer with high heat conductivity, breadth and a heating area are expanded for a 
transfer path of heat with a metal block, and it gets across to an insulating layer of a pars basilaris ossis 
occipitalis. For this reason, since thermal resistance of an insulating layer is conventionally reduced even if i 
uses closure resin which has the same thermal conductivity as the former and uses thickness of the same 
insulating layer as the former, stripping engine performance of heat improves sharply. 

[0024] Moreover, even if it thickens an insulating layer, restoration of equivalent to the former or closure 
resin to a portion which can maintain thermolysis engine performance beyond it, and forms an insulating 
layer becomes easy, and even if it does not form primary mold in a leadframe, the reliability of an insulating 
layer is securable. 

[0025] In a semiconductor device of above-mentioned this invention, a base electrode side lead can flow 
with a base electrode of a semiconductor device by flowing with a metal block, for example (claim 4). 
[0026] By the above-mentioned configuration, it can flow with a base electrode, without arranging a base 
electrode side lead directly under a power element. For this reason, since a thermal resistance member 
arranged directly under a power element can be reduced, it becomes possible to raise thermolysis nature. 
[0027] In a semiconductor device of above-mentioned this invention, when a base electrode side lead fixes 
to a metal block on the surface of a metal block for example, in contact with the lead fixing section which 
has been arranged near the element fixing layer and which has conductivity, it can flow with a metal block 
(claim 5). . 
[0028] By this configuration, a base electrode side lead and a metal block can be connected certainly, and it 
can fix. 

[0029] In a semiconductor device of above-mentioned this invention, a metal block can have either a slot or 
the projections between an element fixing layer and the lead fixing section, for example (claim 6). 
[0030] Wax material or electroconductive glue which fixes wax material or electroconductive glue which fixe? 
a power element and a metal block, and a base electrode side lead and a metal block by this configuration 
can prevent mixing. 

[0031] In a semiconductor device of above-mentioned this invention, electroconductive glue can be used for 
one side among an element fixing layer and the lead fixing section, and wax material can be used for another 
side, for example (claim 7). 

[0032] A production process which fixes a production process which fixes a power element and a metal 
block, and a base electrode side lead and a metal block by this configuration can be divided. For example, 
after fixing a power element and a metal block by wax material with the high melting point, a base electrode 
side lead and a metal block can be fixed with wax material with the low melting point, or electroconductive 
glue with low curing temperature. Consequently, even if it can fix a base electrode side lead and a metal 
block and divides a fixing production process, without carrying out remelting of the fixing section of a power 
element and a metal block which fixed previously, the reliability of the fixing section is not spoiled. 
[0033] In a semiconductor device of above-mentioned this invention, a base electrode side lead can flow 
with a metal block welding or by carrying out ultrasonic welding in a metal block, for example (claim 8). 
[0034] A flow is [ with this configuration ] certainly securable with short-time down stream processing. 
[0035] In a semiconductor device of above-mentioned this invention, a base electrode side lead can flow 
with a base electrode of a semiconductor device by fixing in contact with an element fixing layer, for 
example (claim 9). 

[0036] Supply of wax material or electroconductive glue can be completed at once, and it can be made to 
flow through a base electrode of a power element, and a base electrode side lead through a metal block by 
this configuration. 

[0037] In a semiconductor device of above-mentioned this invention, for example, it has intussusceptum 
which inserts a lobe in either a metal block or the base electrode side leads, and inserts a lobe in another 
side, and said lobe can insert in said intussusceptum (claim 10). 

[0038] By this configuration, cementation in a metal block and the base electrode side lead section becomes 
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firm, consequently failure of a joint can be cared about it and handled. 

[0039] It is desirable that it is the intussusceptum which consists of a hole with which intussusceptum 
penetrates a base electrode side lead in a semiconductor device of above-mentioned this invention, for 
example, and is the lobe by which a lobe was prepared in a metal block (claim 11). 

[0040] By this configuration, alignment can be carried out looking at a location of a lobe from a through tube 
and it can finish setting up this semiconductor device simple. Moreover, it can check easily whether contact 
in an element fixing layer of a base electrode side lead is ensured. 

[0041] In a semiconductor device of above-mentioned this invention, after magnitude inside a cross section 
of intussusceptum is smaller than magnitude of a cross-section appearance of a lobe and inserts a lobe in 
intussusceptum for example, before inserting a lobe in intussusceptum, press fit structure which does a 
pressure mutually between a lobe and intussusceptum can be formed (claim 12). 

[0042] Even if it does not use cementation of wax material, electric connection with press fit structure and 
mechanical immobilization are realizable with this configuration. For this reason, it can consider as structure 
which does not have the contact section of a lobe and intussusceptum in a pars-basilaris-ossis-occipitalis 
side of a power semiconductor device, and endurance can be raised. 

[0043] In a semiconductor device of above-mentioned this invention, it has the gap section which sees 
superficially and forms a gap in a boundary of a lobe and intussusceptum partially, for example in either [ at 
least ] a lobe or intussusceptum, and the conductive fixing section can be arranged at the gap section (claim 
13). 

[0044] A heating area can be increased by this configuration and thermolysis nature can be raised. In a 

semiconductor device of above-mentioned this invention, the gap section is made with it being the slot 

prepared along the direction of a projection of a lobe, for example (claim 14). 

[0045] By this configuration, a heat transfer path of an element fixing layer which consists of 

electroconductive glue or wax material according to easy structure can be expanded, and thermolysis nature 

can be raised, moreover, press fit with a lobe and intussusceptum — it can insert in and ON ** can be 

easy-ized. 

[0046] In a semiconductor device of above-mentioned this invention, a lobe sees superficially, it is a polygon 
and when the gap section removed the corner section of a lobe, it can be formed, for example (claim 15). 
[0047] Also by this configuration, a heat transfer path of an element fixing layer which consists of 
electroconductive glue or wax material can be expanded according to still easier structure, and thermolysis 
nature can be raised, moreover, press fit with a lobe and intussusceptum — it can insert in and ON ** can 
be easy-ized. 

[0048] In a semiconductor device of above-mentioned this invention, magnitude inside a cross section of 
intussusceptum is larger than magnitude of a cross-section appearance of a lobe, and the conductive fixing 
section can be arranged in a gap of a lobe and intussusceptum, for example (claim 16). 

[0049] Since it is large adhesion area or a plane-of-composition product by electroconductive glue or wax 
material, electrical installation can be ensured and a mechanical strength also improves. [ by this 
configuration, a heating area of an element fixing layer which consists of electroconductive glue or wax 
material can increase, and can raise a thermolysis property, and also ] 

[0050] Wax material can be filled up with a semiconductor device of above-mentioned this invention, for 
example between a field by the side of a metal block of intussusceptum, and a metal block (claim 17). 
[0051] By this configuration, a flow with a base electrode side lead and a metal block can be made much 
more reliable. 

[0052] In a semiconductor device of above-mentioned this invention, a base electrode side lead can be 
equipped with the die pad section, for example (claim 18). 

[0053] By this configuration, press fit structures, such as insertion structure, etc. can be formed easily. 
Moreover, it becomes possible to manufacture a semiconductor device of this invention using a leadframe 
used so far. 

[0054] In a semiconductor device of above-mentioned this invention, an insulating layer of another class can 
carry out cover exposure of the base of a metal block, for example instead of closure resin which has 
covered a base of a metal block (claim 1 9). 

[0055] By this configuration, portions other than a base of a metal block can be constituted from cheap 
closure resin regardless of heat conductivity, and an insulating layer by the side of a base of a metal block 
used as a thermolysis path can be formed using insulating resin with high heat conductivity. For this reason, 
a thermolysis property can be raised after controlling the amount of expensive resin used with high thermal 
conductivity to the minimum. 

[0056] In a semiconductor device of above-mentioned this invention, either of the weld zones with a portion 

which touches the lead fixing section among base electrode side leads, a portion which touches the element 

fixing section, and a metal block can project to a metal block side, for example (claim 20). 

[0057] By this configuration, a base electrode side lead which must not contact a metal block can be 

separated from a metal block, closure resin can be distributed in between, and an insulation can be secured. 

This base electrode side lead is a simple configuration, and can be manufactured cheaply. 

[0058] 

[Embodiment of the Invention] Next, the gestalt of operation of this invention is explained using a drawing. 
[0059] (Gestalt 1 of operation) Drawing 1 is the cross section showing the semiconductor device in the 
gestalt 1 of operation of this invention. In drawing 1 , the power semiconductor device 21 is supported with 
the metal block 26 through the conductive element fixing layer 23. As a material which constitutes the 
element fixing layer 23, although wax material, such as solder, and electroconductive glue, such as a silver 
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paste are mentioned, as long as it is not limited to especially these, conductivity is good, thermal 
conductivity is high and fixing reinforcement is strong, what kind of material is sufficient. The base electrode 
side lead 30 which consists of a thin metal plate has fixed to the metal block 26 by the conductive lead fixinj 
section 31 . For this reason, the flow with the base which forms the base electrode of the power 
semiconductor device 21, and the base electrode side lead 30 is secured. Since ****** and the conductive 
element fixing layer 23 are touched also as the metal block 26, it flows with an electrode at the bottom. 
However, since the surroundings are surrounded, an insulating layer 28 is arranged between the upper 
surface electrode side leads 29 and an insulating layer 25 is arranged with closure resin 24 at the pars 
basilaris ossis occipitalis of a metal block, other portions and a metal block do not short-circuit the metal 
block 26 Maintaining the thickness from which sufficient withstand voltage is obtained, these insulating 
layers 25 and 28 are constituted by closure resin so that it may become as thin an insulating layer as 
possible. Between the upper surface electrode of the power semiconductor device 21, and the upper 
surface electrode side lead 29, it wires with the metal thin line 22. m 
[0060] According to the gestalt of this operation, the power semiconductor device 21 which is a heating 
element has fixed through the conductive element fixing layer 23 to the metal block 26. For this reason heal 
conducts from a power semiconductor device to a metal block through the element fixing layer 23 with high 
thermal conductivity, without passing along the layer of closure resin 24 with low thermal conductivity like 
before Therefore, many quantity of heat flows into a metal block per unit time amount, and breadth and a 
heating area are expanded for a heat flow rate with a metal block, and heat transfer is carried out to the 
insulating layer 25 of a pars basilaris ossis occipitalis. For this reason, even if it uses the closure resin ot the 
same thermal conductivity as the former and prepares the same insulating-layer thickness as the former, 
the thermal resistance of an insulating layer 25 is reduced as compared with the case of the former 
arranged under the power semiconductor device. Consequently, it becomes possible to obtain the 
semiconductor device whose thermolysis property improved with the outstanding economical efficiency 
maintained, without using expensive closure resin with high thermal conductivity. 

[0061] Since the calorific value of the power semiconductor device 21 is proportional to the magnitude ot 
energization current, if the current exceeding rated capacity is passed, a power semiconductor device will be 
overheated across an allowable-temperature range, and, finally it will result in destruction. However, in the 
semiconductor device of the gestalt of this operation, since a thermolysis property improves, a high current 
can be passed more in the allowable-temperature range. Consequently, the gestalt of operation of 
above-mentioned this invention enables it to obtain a small mass semiconductor device cheaply. 
[0062] Moreover, with the gestalt of this operation, the fixing production process of a power semiconductor 
device and a metal block and the fixing production process of a base electrode side lead and a metal block 
can be divided. For example, after fixing a power semiconductor device and a metal block by wax material 
with the high melting point, a base electrode side lead and a metal block can be fixed with wax material with 
the low melting point, or electroconductive glue with low curing temperature. For this reason, a base 
electrode side lead and a metal block can be fixed, without carrying out remelting of the fixing section ot the 
power semiconductor device and metal block which fixed previously. Therefore, even if it divides a fixing 
production process, it becomes possible to obtain the fixing section which has advanced reliability. 
[0063] (Gestalt 2 of operation) Drawing 2 is the cross section showing the semiconductor device in the 
gestalt 2 of operation of this invention. With the gestalt of this operation, the feature is in the point of navin* 
established the slot 32 in the metal block 26 of the semiconductor device of the gestalt 1 ( drawing 1 ) ot 
operation A slot 32 is seen superficially, and it is arranged so that both may be divided between the base 
electrode side lead 30 and the power semiconductor device 21. Other structures are the same as the 
structure of the semiconductor device of the gestalt 1 of operation. 

[0064] According to the gestalt of this operation, the lead fixing section 31 which fixes the element tixmg 
layer 23 which fixes the power semiconductor device 21 and the metal block 26, and the base electrode side 
lead 30 and the metal block 26 can prevent mixing. Although both the element fixing layer 23 and the lead 
fixing section 31 are constituted by wax material or electroconductive glue, they may use these materials 
properly according to an element fixing layer and the lead fixing section. In such a case, although it is not 
desirable that both materials are mixed, the above-mentioned mixing is prevented by forming a slot 32 as 
mentioned above. In addition, a mountain range-like projection may be prepared instead of the slot prepared 
between the element fixing layer 23 and the lead fixing section 31 . 

[0065] (Gestalt 3 of operation) Drawing 3 is the cross section showing the semiconductor device in the 
gestalt 3 of operation of this invention. In drawing 3 , the power semiconductor device 21 has fixed to the 
metal block 26 through wax material, electroconductive glue, etc. which form the element fixing layer I he 
base electrode side lead 30 which consists of a thin metal plate was inserted in the lead fixing section 31 
currently united with the element fixing layer 23, and is fixed. For this reason, the flow with the base 
electrode of the power semiconductor device 21 and the base side lead 30 is secured, without minding a 
metal block Since the metal block 26 also touches the element fixing layer 23 and the lead fixing section 31 , 
it flows with a base electrode. However, the metal block 26 has the surroundings enclosed by closure resin 
24 an insulating layer 28 is arranged between the upper surface electrode side leads 29, and an insulating 
layer 25 is arranged at the pars basilaris ossis occipitalis of a metal block. For this reason, other portions am 
a metal block do not connect too hastily. Maintaining the thickness from which suffic.ent withstand voltage u 
obtained these insulating layers 25 and 28 are constituted so that it may become as thin an insulating layer 
as possible. It wires with the metal thin line 22 between the electrodes of the upper surface of the power 
semiconductor device 21, and between the electrode and internal lead 36. 

[0066] After acquiring the outstanding thermolysis property according to the gestalt of this operation, the 



5/8 



2004/03/02 14:05 



http:// www4 . i p d I j p o .go j p/cgi -b i n/tra n_web_cgLejj e 



fixing layer which fixes a power semiconductor device side and base electrode side lead to a metal block can 
be constituted from a material of the same class, and a power semiconductor device side and base electrode 
side lead can be fixed to the same timing. For this reason, it becomes possible to offer the semiconductor 
device which was more excellent in economical efficiency. 

[0067] As a modification of the gestalt of this operation, the semiconductor device shown in drawing 4 can 
be raised. Since the power semiconductor device and the base electrode side lead have touched and fixed 
on the same plane as the fixing layer 23 in the semiconductor device of drawing 4 , structure is brief. For 
this reason, after securing the same advantage as the semiconductor device of drawing 3 , since-izing of the 
manufacturing process can be carried out [ easy ], it becomes possible to offer the semiconductor device 
which was further excellent in economical efficiency. 

[0068] (Gestalt 4 of operation) Drawing 5 (a) is the plan of the semiconductor device in the gestalt 4 of 
operation of this invention, and drawing 5 (b) is an A-A cross section in drawing 5 (a). Two power 
semiconductor devices are arranged in the semiconductor device in the gestalt of this operation. Each metal 
block 26 arranged under the power semiconductor device is divided mutually, and it fills up with the closure 
resin which is an insulating material in the meantime. As for the power semiconductor device in the gestalt 
of this operation, the closure of the same independent internal configuration as the gestalt 1 of operation is 
carried out in [ those with two or more, and them ] one. 

[0069] according to the gestalt of this operation — two or more power semiconductor devices — combining 

— wiring — a desired circuit — constituting — a package — resin seal **** — things are made. For this 
reason, the outstanding economical efficiency is maintained, it is small and the semiconductor device of high 
performance can be offered. For example, the small power converter excellent in economical efficiency is 
realizable by wiring six power semiconductor devices and ICs for control with a leadframe and a metal thin 
line, constituting a direct-current-alternating current conversion circuit and carrying out a resin seal 
collectively. Furthermore, it is not limited to a direct-current-alternating current conversion circuit, but it 
becomes possible to offer the semiconductor device of various uses. Moreover, the power semiconductor 
device arranged is not limited to two, but can arrange two or more two or more power semiconductor 
devices. 

[0070] (Gestalt 5 of operation) Drawing 6 is the cross section of the semiconductor device in the gestalt 5 
of operation of this invention. Two power semiconductor devices are connected to multistage, each metal 
block 26 with which it has been arranged under the power semiconductor device is divided mutually, and the 
closure resin which is an insulating material is filled up with the semiconductor device in the gestalt of this 
operation in the meantime. The connection lead 40 is arranged and the connection lead 40 is connected to 
the lead fixing section 31 as a base electrode side lead of a latter power semiconductor device in the part 
equivalent to the upper surface electrode side lead of the power semiconductor device of the preceding 
paragraph of two power semiconductor devices. The number of the power semiconductor devices by which 
multistage connection is made is not restricted to two pieces, but can perform bigger amplification using the 
power semiconductor device of more numbers. 

[0071] according to the gestalt of this operation — two or more power semiconductor devices — combining 

— wiring — a desired circuit — constituting — a package — resin seal **** — things are made. For this 
reason, the outstanding economical efficiency is maintained, it is small and the semiconductor device of high 
performance can be offered. For example, the small power converter excellent in economical efficiency is 
realizable by wiring six power semiconductor devices and ICs for control with a leadframe and a metal thin 
line, constituting a direct-current-alternating current conversion circuit and carrying out a resin seal 
collectively. Furthermore, it is not limited to a direct-current-alternating current conversion circuit, but it 
becomes possible to offer the semiconductor device of various uses. 

[0072] (Gestalt 6 of operation) Drawing 7 is the cross section of the semiconductor device in the gestalt 6 
of operation of this invention, the semiconductor device of the gestalt of this operation — the base 
electrode side lead 30 — caudad — a lobe 34 — having — the lobe 34 — the metal block 36 — solid state 
welding — or ultrasonic welding is carried out. Therefore, the joint 33 of the lobe 34 of a base electrode side 
lead and the metal block 36 is constituted by the ultrasonic welding section or the weld zone. Consequently, 
it becomes possible to obtain certainly the joint which can secure a flow and has high reinforcement by 
short-time down stream processing. 

[0073] (Gestalt 7 of operation) Drawing 8 is the cross section of the semiconductor device in the gestalt 7 
of operation of this invention. In the semiconductor device 1 1 in the gestalt of this operation, the insulating 
layer 25 located in the metal block bottom is formed with a different material from closure resin. In the 
semiconductor device ( drawing 3 ) of the gestalt 3 of operation, even if it uses the closure resin which has 
the same thermal conductivity as the former as mentioned above and prepares the same thickness as the 
former, the thermal resistance in an insulating layer 25 is reduced rather than the insulating layer in the 
conventional arrangement, and its thermolysis property improves. 

[0074] However, it cannot be overemphasized that the thermolysis property of way which makes this 
insulating layer the insulating layer which has thermal conductivity higher than conventional closure resin 
improves. Let the portion of the metal block bottom which serves as a thermolysis path regardless of the 
heat conductivity using cheap closure resin except the inferior surface of tongue of the metal block 26 be a 
material with the high heat conductivity with the gestalt of this operation. 

[0075] For this reason, with the gestalt of this operation, after pressing down the amount of the expensive 
resin used with high thermal conductivity to the minimum, a thermolysis property can be raised further. 
Consequently, it becomes possible to offer the small mass semiconductor device excellent in economical 
efficiency and a thermolysis property. 
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[0076] (Gestalt 8 of operation) Drawing 9 is the cross section showing the semiconductor device in the 
gestalt 8 of operation of this invention. With the gestalt of this operation, the metal block 26 is a rectangular 
parallelepiped or a cube. By the base electrode side lead 30 sinking and processing it, the lobe 34 which was 
sunk and was caudad projected by processing is formed. The base electrode side lead 30 has fixed in this 
lobe 34 in contact with the element fixing layer 31 with which the lead fixing section was united. By forming 
this lobe 34, the large gap between the base electrode side leads 30 with which a metal block must not 
contact can be taken, and thickness of an insulating layer 28 can be enlarged. Moreover, the large gap 
between metal blocks can be taken independently of [ the upper surface electrode side lead 29 ] a base 
electrode side lead. 

[0077] The metal block 26 needs to prepare a configuration by forging or cutting. However, forging has much 
constraint about a configuration, and in order to process a complicated configuration, if a configuration 
becomes complicated, processing cost will increase, such as needing two or more metal mold. On the other 
hand, since long floor to floor time is required also by cutting in order to manufacture the metal block of a 
complicated configuration, processing cost increases too. 

[0078] On the other hand, with the gestalt of this operation, the metal block 26 is made into a simple 
rectangular parallelepiped, and it is processed by bending and sinking the joint 31 of a leadframe 30 by 
bending with cheap processing cost, so that it may project caudad. For this reason, a gap can be taken 
between the base electrode side leads 30 and the metal blocks 26 which must not contact, this gap can be 
filled up with closure resin, and an insulating layer 28 can be formed. 

[0079] According to the gestalt of operation of this invention, insulation is securable by processing it by 
bending with cheap processing cost by bending the base electrode side lead 30 so that it may project 
caudad, and sinking it, after making a metal block into an easy configuration. 

[0080] (Gestalt 9 of operation) Drawing 10 is the cross section of the semiconductor device in the gestalt 9 
of operation of this invention, and drawing 1 1 shows the perspective diagram under assembly of the 
semiconductor device. With the gestalt of this operation, the lobe 27 prepared in the upper limit section of 
the metal block 26 is inserted in the hole 36 of the intussusceptum prepared in the base electrode side lead 
30. For this reason, the power semiconductor device 21 fixes by the wax material 23 to the base electrode 
side lead 30 and the metal block 26. It flows through the base electrode of a power semiconductor device, a 
base electrode side lead, and the joint of a metal block electrically mutually, and they are fixed by this 
structure. 

[0081] With the gestalt of this above-mentioned operation, the power semiconductor device explained the 
case where it was joined by wax material to both the base electrode side lead 30 and the lobe 27. Electric 
connection of the intussusceptum and mechanical immobilization can be realized by unlike such a case, 
enlarging a lobe slightly and making the intussusceptum into press fit structure rather than the hole 36 of a 
base electrode side lead, without having the wax material 23 and being. In this case, since the same effect 
as the gestalt of the above-mentioned operation can be acquired and also there are not a lobe and the 
contact section of a hole 36 in the power semiconductor device 21 bottom even if the power semiconductor 
device 21 is connected only to the lobe 27, high reliability can be acquired over a long period of time. 
[0082] (Gestalt 10 of operation) Drawing 1 2 is the cross section of the semiconductor device in the gestalt 

10 of operation of this invention, and drawing 13 is the perspective diagram showing the principal part in the 
middle of manufacture of the semiconductor device. With the gestalt of this operation, the slot 43 which 
extends in the protrusion direction which is a crevice is established in the side of a lobe 27. When inserting 
in the hole 36 of a lobe 27 and the intussusceptum, a slot 43 serves as a crevice, this crevice is filled up 
with wax material, and, as for wax material, the packed bed 37 between a surroundings lump, the base 
electrode side lead 30, and the metal block 26 is further formed in the base of a joint 31. 

[0083] According to the gestalt of this operation, by the wax material 23, the heating area of the heat 
transfer path which results in a metal block from a power semiconductor device can become large, and a 
thermolysis property can be raised. 

[0084] (Gestalt 1 1 of operation) Drawing 14 is the cross section of the semiconductor device in the gestalt 

1 1 of operation of this invention, and drawing 15 is the perspective diagram of the principal part of the 
semiconductor device in the middle of manufacture. In the semiconductor device 1 1 of the gestalt of this 
operation, the cross-section configuration of a lobe 27 is used as an abbreviation quadrangle, and the 
feature is to have formed beveling 35 in the corner section. When inserting in a lobe 27 and a hole 36, a 
chamfer arises [ a crevice ]. When wax material is used, wax material flows into this crevice and the packed 
bed 37 between a surroundings lump, the base electrode side lead 30, and the metal block 26 is further 
formed in a base side. 

[0085] According to the gestalt of this operation, since a heating area is greatly securable with the packed 
bed 37 of wax material, a thermolysis property can be raised. Moreover, the cross section of a lobe 27 is 
abbreviation 4 square shape, and it is the hardest coming to press the corner section fit by enlarging the 
appearance of a lobe 27 slightly and making the configuration of the intussusceptum into press fit structure 
rather than a hole 36. According to the gestalt of this operation, since the corner section is beveled, it can 
press fit easily. 

[0086] (Gestalt 12 of operation) Drawing 16 is the cross section showing the semiconductor device in the 
gestalt 13 of operation of this invention. By making a lobe 27 smaller than a hole 36 slightly, it constitutes 
from a semiconductor device in the gestalt of this operation so that a crevice may be made to the fitting 
section. The wax material for joining the power semiconductor device 21 flows into this crevice, it flows into 
the base side of a joint 31 further, and the packed bed 37 between the base electrode side lead 30 and the 
metal block 26 is formed. 
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[0087] According to the gestalt of this operation, by the wax material 23, a heating area can be secured 
certainly and a thermolysis property can be raised. Moreover, since the perimeter of a lobe 27 forms a 
crevice continuously, the wax material 23 tends to flow and a packed bed 37 can be certainly formed 
between the base electrode side lead 30 and the metal block 26. Moreover, since the plane-of-composition 
product by wax material is large, electrical installation becomes certain and mechanical fixed reinforcement 
also improves. 

[0088] In the above, although the gestalt of operation of this invention was explained, the gestalt of 
operation of this invention indicated above is instantiation to the last, and the range of this invention is not 
limited to the gestalt of implementation of these invention. The range of this invention is shown by the 
publication of a claim, and includes all modification in the publication of a claim, equal semantics, and within 
the limits further. 
[0089] 

[Effect of the Invention] After maintaining the outstanding economical efficiency according to the 
semiconductor device of this invention, without using expensive closure resin with high thermal conductivity, 
the small mass semiconductor device excellent in thermolysis nature can be obtained. Moreover, the 
semiconductor device excellent in highly efficient thermolysis nature, such as a direct-current-alternating 
current converter, is realizable by arranging the metal block which accompanies two or more power 
semiconductor devices and each. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

fDrawing 11 It is the cross section showing the semiconductor device in the gestalt 1 of operation of this 
invention. 

fDrawing 2] It is the cross section showing the semiconductor device in the gestalt 2 of operation of this 
invention. 

fDrawing 31 It is the cross section showing the semiconductor device in the gestalt 3 of operation of this 
invention. 

fDrawing 4] It is the cross section of the semiconductor device in which the modification in the gestalt 3 of 
operation of this invention is shown. 

fDrawing 51 It is drawing showing the semiconductor device in the gestalt 4 of operation of this invention, (a) 
is the plan of the semiconductor device in the gestalt 4 of operation of this invention, and (b) is an A-A 
cross section in (a). 

fDrawing 6] It is the cross section showing the semiconductor device in the gestalt 5 of operation of this 
invention. 

fDrawing 71 It is the cross section showing the semiconductor device in the gestalt 6 of operation of this 
invention. 

fDrawing 81 It is the cross section showing the semiconductor device in the gestalt 7 of operation of this 
invention. 

fDrawing 9] It is the cross section showing the semiconductor device in the gestalt 8 of operation of this 
invention. 

fDrawing 101 It is the cross section showing the semiconductor device in the gestalt 9 of operation of this 
invention. 

fDrawing 1 11 It is the perspective diagram showing the principal part in the middle of manufacture of the 
semiconductor device of drawing 1 0 . 

fDrawing 12] It is the cross section showing the semiconductor device in the gestalt 10 of operation of this 
invention. 

fDrawing 13] It is the perspective diagram showing the principal part in the middle of manufacture of the 
semiconductor device of drawing 1 2 . 

fDrawing 141 It is the cross section showing the semiconductor device in the gestalt 1 1 of operation of this 
invention. 

fDrawing 151 It is the perspective diagram showing the principal part in the middle of manufacture of the 
semiconductor device of drawing 1 4 . 

fDrawing 161 It is the cross section showing the semiconductor device in the gestalt 12 of operation of this 
invention. 

Drawing 17] It is the cross section showing the conventional semiconductor device. 

Drawing 18] It is. the plan showing other conventional semiconductor devices. 
'Drawing 19] It is the cross section of the semiconductor device shown in drawing 1 8 . 
^Description of Notations] 

11 Semiconductor Device, 21 Power Semiconductor Device, 22 Metal Thin Line, 23 Element fixing layers 
(wax material, electroconductive glue, etc.), 24 Closure resin, 25 The insulating layer by the side of a metal 
block base, 26 A metal block, 27 The lobe of a metal block, 28 The insulating layer by the side of the metal 
block upper surface, 29 Upper surface electrode side lead, 30 solid-state-welding section A base electrode 
side lead and 31 (a weld zone — ) The lead fixing section and 32 A slot and 33 The ultrasonic welding 
section, 34 A lobe, 35 A chamfer, 36 A hole (intussusceptum), 37 The packed bed between a base electrode 
side lead and a metal block, 40 connection lead, 43 Crevice (slot). 
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1 2 3 ksbi 3 1 £, mmm 125^4 

ra^D-y:? 1 2 6 ©»cfcai u ¥*f*i!fB©*«i::tt 

[ 0 0 0 4 ] 'J — ls-J*±fcs«7 
flllHlKJR^ £*5 3ttttfc«k^>T«£U Ell 7t|s]«| 

'^&mu<o^mt¥^mt lt, #Gfeooo-i38343^> 

R(th)=L/ ( A • A) • • • • 
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[0005] ;©flWill-eii> ±sE©'J- u- 
i©M-7- JN?<*W t JIISUhMT- i *<t£f< * ft fc [ffi 
£83 9 «k 9 1 K*JBjSU $ ^>ic 1 #c*-;U 

KfctfMLTi'J- K7'l/-iit- hi/V^i*— (*#J 

[ 0 0 0 6 ] 

[|gnjA<fif.^iL«t 9 t-tSSRSa] ±iE<otSE*©¥af»^ 
Ifll> U — K 7 U — A 1 3 0 i^lT'p vM2 6i 
©relic, Mihfifflil 2 4^&<CSttMU|l 2 5jWN9EL 

t^So cc^sii 2 5B, ±m t l xm^m^ 

[ 0 0 0 7 ] /^^^tfflStS^ **(*:lHl 
SS« ; F©ii«i ; £'Pyjit-#"'5fci6©¥«^Si Its H 1 
8fc,ka'Hl 9i:^f*giA<^5 (#BiW8-7846 

m&m o cow^if(i> iiyntwaHHiE^- 1 2 

1 ii^Htt^-x H60 tc «k »9 fiScM^ 1 2 6 
tiTUi. C©^*{*^E©iRf®l±, 'J - K 1 3 5 ific 
HMRi 2 6 <h©^mWffi^^MB!(TL/i:A<t.j5)T^fiJ^±© 
Jftfi»tt*fllfii-r*S5«*ll 1 5 0icd5 5o C©$«ijl 

5 0 «t oT, 'J — K 1 3 5 1 2 6 tl 

H^$ftr^-5o c©ck9^^«*H 5 o*ffli^:i 

1 2 6 *Jgnl3 LT'J-Kl 3 5 {Cfit> f? , K — K 1 3 5 
^t>^»cikSfe*ftSo 

[ 0 0 0 8 ] L^Lte*<t>, ±E**** : ?tJI«:»3, 
*ffg nfl *<jt^ tt«^7- « , ^ ft £ $6 

[ 0 0 0 9 ] ^°7-^(*SST-l 2 1 fC?g£-f S$k©ifc 
fifett*|S]±^-ti-Sfc*6lc, 01 7lcfc'^T, »8B1 2 
5*JBJSLT^«i*iJi*tfffi i 2 4 &ttfiR«¥a>Ki>Wlii 
»rggx.SC«h*<#x.t>ftSo L^Ls f&B^(DM^ffl 
Ogtt, -*©«ISiJtRLT*«-C*»). ^^fflffl 

[0 0 1 0] Ell 7 lc;^{£3fc©¥^f*:i5!ffilCfc^T 
(±, /°9-^^?©±®-C : ^L^fUi, ±«*^& 
Tffi^ilfiK. '<9-2N9flEJlS^l 2 l, 6i*tl 2 
3 , KSP 13 1, jN&^li 12 5, ^l^o -y 

1 2 6tfeti^ ^-ftt>aSW»C*il^T (i) S-e^ft^ 
ft4*hJSCt (^©fitftlcfcH-Sffitfi) ^fl^^-ti-So 
A:L, R(th)iiS!lffitt, L (ifeHftSESffi, A 
A!±feSftfiBfwT-*)-5o 

[0 0 1 1 ] 



(1) 
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5fc©ffii£©«k9J::> MGHWoffii't&ttB l 2 5*<>«9 
2 1 ©iffi< icfcSJS^ £*Mffi8W</h3 

u@^Kj&£^sp©{&^&tt*<* scttttt), mm 

/Co 

[0012] $<i>lc\ g£3RO¥^^StCtel>T> iSfttS 

[0013] #B82000-138343£$B©8£3fc©ft'<*rK*-t" 
^^E-et±> 1 #:*-JU K£JKfi£ L/c U - V7 u- 
Att- hyV^i^-TOtl^^l^^-^K 

tflZ < ft <9 > fefltfiUg 1 2 4 (±£E(.^Pp1^ t>5feW * tl^ 20 

mmm 125* is-t s jt # © siw ic ssts £ ft « © t?* 5 

Sk'&lzt£Z> 0 dftK«fc-at\ *&BUI 1 2 5 KStf&*<iEA 
L tz *) N *?5«*<fS^i U fe* ©«tt*Bt«-r S C tfi< 

£ fcfe©^Pa1i> ^ftJ^yl-©^^©^)]!©^* 
©/<v >X^r<t -S/ctoiC^pf^© t>©T*-5o L^L> 

2 o ©&£!A<i&g i <9 , £ t> let- ;U KIfi*< 2 0^, 

[0014] J»ffifit©ffia*tt^S *» o 1 oO¥Ht L 30 

(1) 5$©{E5MaA£*£<^SCi*<#;L£ft 

[0 0 15] K^^+^T^^J-l^fc^UStttfei© 

[0 0 16] *!£l!fll±\ «ttfc««tt*itfiiL 40 

[0017] 

[^SS*f!?^Sfc«>©^] *§£nfl©^(fc§iSffi{i, 
|gaB:fc«kaa:i5©*ft*'ft»;:W££W-f 2>¥mtfc%lr 
t> sNItt*:*^ ©JSMllfcffiE-t-S^MT'a y ? ¥ 
^^©IffitSIS^t^S^D -y t tonic^LTEI 

*ft*:> s*?h*ji&« ¥^jg-7-©j£ 

ffiifiJS i aSCffl-r -5 JSflS'iESOPJ U — Ki, ©± 50 
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±ffi«*M!i| 'J - K*£ § tti * ti-T#t±-r £ if ±fiflif i 
[0 0 18] c©|,W»r«k»3, t- K >>?©&Si|£3l 
5 -5 A> 6 5 «T-HS-H C i o tgf * «t£& S ft 

$<]$n, iitt!!i<isi±ts. c©fc»6 > ^e#^©;si<> 

Hffi*<;M@Kffli$!|5*ftSo c©*SSx ^»ttS»tt*tt 
NpLfc * * . gi^ifi/: L?t/hM©^^B^^-r 
iciirarffiitti. ±!B©^fi£-ef±. ¥3?^^(±% 

(*^ : F©^*SS*KC@^t)Si@«-ff' l it)n. a>oJKKH*l 
flW^j 'J - K©lS®«l1S-^©^!iiSt>^Pjt-SI^5 ^ i** 

050^ a?-?-* nsoswtttffiaJMJi^jf &ft* 

©<t-5<JM*4t?fc<t^o 

[ooi93 4fe, ±mmmt±mmmm o - Ktos 

8fi6*)T*SA<, Cftlc|5B^-t-Sfc©'C ! «4< > ^® 

t , Iffilffi t ±ffi«»J 'J - K i ©^ ico UTi< 
[0020] ±gB*fgiM©^<*^ifi-cti> JSaafc«kO' 

±iE©-?-n-€ f ntcisffi^wr aactto*****-?' t > * 

3ffi*«-7-©JSMJll-&ffi1-SMSt®^M7'cj -y ^ <h> ¥ 
#^-7-©JSiSlS@t^BI^D y 9 iffl^fc^LxgeS 

7-©B2M®i#iait-'SM^©fiiiu'Si@{!liJ 1 ;- Ktv ¥ 
^^7-©±®WSi#ai^5^©±aD®@{PJl 'J - K 

gflW'J - K*j J:tf±ffiWMI 'J - K^tl±J$ti-Ti*jh 

Hlfli, *»<DJ£iBWiMI 'J - K«±> **i€'ftil>tt< 
1 1> 1 o©^a@^7©l££li?iSia@jiiL. ffi8i©±E 
Hi U - K{±> tft^ft^ti < t b 1 o©^jfi£{^%^ 
©±tE»2<hi9fliLs gg®^i^o»;?li, ^n-eti 
• < 1 1> l o©¥^JlS7-©)SDIi'iS^^3{s7-H-»lffl(- 
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[ 0 0 2 1 ] COfflHifclwJ;*), $^©/<7-*N£<*$-~P 

+ * c i «fc t> . SrS<DlHlK(«fffjS L T-tS KWffi 

[ 0 0 2 2 ] ±ge*^nflo^^E-ei±. fctitf, 

[ 0 0 2 3 ] COWJjSKAtltf. HR{K^o^^3g^ia 
•■fcaT****?* ^K^o -y * Jc$uWEi§& 10 

[0024] ifc. mmmzm< utt, tstafctiaw* 

-Ate i -/x^e-ji KS-Jfcr&Ltt < TtSfelfBo^filintt* 
liffi^S Ci^TlS. 20 

[ 0 0 2 5 ] ±sa*?Snj^CDi(4agt^ffi-C=(i> jtiX-CT, 
feffimMW >) - K#> ^IVp y ? iafiEifli-rS C iiCi 
*3> ^S^CSIf liflt 5 C t A<TS 5 (It 

[ 0 0 2 6 ] ±BH0|»)JSK «t 13 > JSffillffiflM 'J - K*'< 

mmxmtzm z t t * ©-*?> iftjiMs «:iaj± $ 

tbSC£d<Rlfg<t:*£So 

[ 0 0 2 7 ] ±t3*fPJ©--NS(*$§B-efi> fcitlf, 30 

( SLT^IT'd -y ^KBiSr&nSCilCttK ^I^d 

[ 0 0 2 8 ] coKiat), JBeSWffi 'J - Ki^Jffi 

[ 0 0 2 9 ] ±^H*?|l!fl©¥^(*:Slfil-C : «> fcixlf> 
^R7d -y 3mS»JI£ 'J - KB»«£©M»=, 

?i«*5 «t o'^iS© ^©-^ftsct^-e^s cat* 

«6) o 40 
[ 0 0 3 0 ] cofffij&lCck >)> /^^-jg^i^B^D ? 

[ 0 0 3 1 ] ±!E*^©^<*^Efi-Cfi> fctX-tf, 
f^itliiiO' 'J - K0Sr£B© ? — ^fc^fStttg 

7) o 

[ 0 0 3 2 ] CfflffifiSUcktK /<9-3R^i^B^D 'v 
* <h S II £ . fiiSIBSffl 'J - K i 7 a -y 50 
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h o M 4 (±eo<b/aig©{[£<.^mfcfe^«S"i-eia» 
mgfji 'j — v l&m7u v ? t zmmt z^t a<-e § . 

[ 0 0 3 3 ] ±E*fS"!B02NW*iltlfe , tt v 

[ 0 0 3 4 ] Cffl^tCtt). Sa^p^oMffilStcfc 

[ 0 0 3 5 ] ±!S*5en§©^j@;^E-c i ii, fcix.lt 

<i Id <fc *K ^(*3g-T©J£ffi«® t «ffl-r Sci-fi 
3 9 ) o 

[ 0 0 3 6 ] C©^M(d,t«9. ^^MSfcfi^ttffiS 
^PJ©^* 1 MX-jZJ-t 5"i t> fro^BT'D -y 

[ 0 0 3 7 ] ±f5*fgnB©^^E-r{i, fctilf, 
±M7a -y ^ fci O'/SiSHSflW 'J - K© -5 *>©— 

1 0) o 

[ 0 0 3 8 ] C©flgj£»;:«k*K ^W^n .y ^ iiSSMffi 
#j'J- KSB<!:©ft^^iai-^ | y> C©tSS. Sf^«B© 

[ 0 0 3 9 ] ±?2*f6Hfl©¥^^§-e«s fciitf, 

5CiA<I^ (M*«l 1 ) o 
[ 0 0 4 0 ] C©ffifi£ldJ:t9. ^[±5ffi©{4fi*MiiS?LA^ 

*±«f S C 3 0 4fc, fillSI U - \'(DM=ir 

[ 0 0 4 1 ] ±IB*»!B©**t*aSBTrtt^ fcix\tf, 

©rt(ffl©Ai 3ll±JSr>©EBrE^JB©At$«kt) fc/J^ 
SgtBa5*ffi'A««wRii)An*:*C*i^r> 3^i±}§15 
t t © Pb 6 ! ICJEE^J L ^ o BE A»iS*JBBE-r S 

(19*^1 2) o 
[ 0 0 4 2 ] C©mJ*IC«fcl9, 5^*tOSf^*ffl^tt< 

ffliJc^ttjaiBcAfflScSltoaB^tt^flJj&i-f * - <t* < "C i 
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[0043] ±m^m'M(o^.mwum^it. tzt^t. 

* 4 ffll&fl&tt*. . P^I?-Sgl5Jcag£mtk|l#^A<i2E $ ft 4 
CtA<TlS (Mfeftgl 3) o 

[ 0 0 4 4 ] C©ffijRfcJ:0£J»iIi»*i(l**-a\ SdR 
Ttttf &ftfcffi-C$Sv££-c i SS (MM&Kl 4) . 10 

[ 0 0 4 5 ] COflflRCitK ■ WifiHitfCt <0 aSUtt 

* fc «44 ? & <£ 4 mT-mmmto&mmmz 

ffl! <h IS ASP <h Off A^ifttf) Aft*Sa<b"T *<T- § 

4o 

[ 0 0 4 6 ] ±e*%i9i®¥*tt£«TU> fciAJf, 

a—*-- V&IROBfclifcC tJCk^J^JS^ftSCi^-e 
$5 5) o 

[ 0 0 4 7 ] CO«i:J;oTt, $ toKlfflmttfljaLK 20 
«k 0 . ^&f£*#J tfctti^ £ tt 4 UtT-IHSf!*/ © 

* fc„ SStbSE i l&ASfii ©HE A^IRab Aft*SSibf 4 

[ 0 0 4 8 ] ±,!S*f|IW©¥^{*^fflr{i. fc4*tf, 
|*A*©rrffi<DrtflH«D** S5tB*©IWB*HB©* 

i o < , ssaia5ii«AaJi©iffliaic**ttH 
«gM<gB®£ft4c 4 6) o 

[0049] c ©fljfiSK <t *) > *«ttsaBM* »* * e> 
M*^^4^ia#@©eji«iiS»*<iiAL> mm®.* 30 

|Sl_h * * 4 C i *<"C § 4 «*> K > 3?m«=i£*BiJ £ fc 14 4 
■p fc «k 4 t^ffi-tM® * *: t4f££MS3^ A # ^© IBM 
W»a*fi(S3lf=f 4 C t *<-c # , * fctt*A«J5fi& |S]± 
■T4c 

[ 0 0 5 0 ] ±sS*ieDJ©¥^^S-C : {*> fc<t;Lt4\ 
ic, 4 -5 *t*<jfcSt3 ft 4 C t *<T?# 4 17). 

[0051] c©fii?BEjc«k»3, mmmrnm v - vt±m 

4 0 40 
[ 0 0 5 2 ] ±fa^fenj£D^^S-e(±, fcix.tf, 

u - / < -> K**«A 4 c t fi<-e * 4 

(tt#JBl 8) o 

[ 0 0 5 3 ] C©ffij£K«fc»K KAMift«<DEAWi&9 
*SS bflgdft- 4 d i *<T- 1 4 c *fcdft*rffl^r* 
f;'J - |y-A£fflliT#5&0Jl©¥*tt§Sffi*fiSig-t- 
4C£a<prtg<!:fc4c 

[ 0 0 5 4 ] ±B2*?PJ}©-H^{*^ffi-?(i> 
SiJ©SBa©tt»®A<ifeR^D -y ^©JSffi4rffi^atb-#-4 50 
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:ii<T-i5 (W/*rfii 9) „ 
[ 0 0 5 5 ] c©Mj&icJ:»k ifeKT'D.y ^©JgrfnKW 
0 flfd tt , [Mlfs3!«1i**tfH4-f3c« tt itifctfHB-ffffiJ* 
L , i « 4 ^® 7 o »y ^ ©JEfffifi!'! <D|6ttJB »± . 

iWU5#*© K i> > tttK Wll ^ T»dt+ 4 C i A<T # 
-So c©fci6. ^^^©H^Hflnnilytflgoflifflfi?-* 

4 0 

[ 0 0 5 6 ] ±IH*a»Wo*#(^liBTtt, fcix.tf, 
JKEHSSflW <) - K© 5 -fe . 'J - KBUVflS <h SfT 4 «S»* 

©^^©l^ft^^K^D -y ^{HIJICS^ti±J4C i*<T 
£ 4 (Hit*® 2 0 ) 0 

[ 0 0 5 7 ] C©fiSfiS;»c«fc<9, ig/D7?i^MLT 

BllcWih»IS*»**-a-rlftli *5S«-#-* C <b*<T£ 
4 0 c©JKE^ffl'J- K»41B*<i:]Bttt*»9» ^ffln«- 

aait-r4c: t*<T£4 0 

[ 0 0 5 8 ] 

[^"^©^^©JF^iS] i^i-. EHJ«-ffl^T*IEnflcD||ii 
©JIMSf-o OTSJilB-r 4 0 

[ 0 0 5 9 ] (j|JS©JBgg l ) Hi l #?£HJ3©SIJI6© 
BfiS 1 »c*Jtf 4^aHt{*^IS*^f WrBnHt?* 4. 01 fc 

fewt, ^°7-¥^^2 ii4, mw.&.(DM z Fm^m 

2 3 ^Lttl-/n 7^2 6 lUoTXtbtlT^ 
4 0 JgT-Htt)12 3 ^fMtSPtt Ltli, (4//^ 
©4-5M^. SB^-X h ^© a@mfcli^#?Pl A<^lf b ft 4 
t < ICCftt-lcPg^ftS &©X?14*a < > 3?«t4A< 
<£<> ^fe*^<iS<, @«^K^^t,©-C ; feft{4<i:' 
©J; o tittW-e ts <k 1> ^ 4 iSIlffill 'J 
— K 3 0 {4> agt«tt© 'J - KBttffi 3 1 »c «t ot^l^ 
□ -y ^ 2 6 lC@j»&ftT^4o C©^i6. ^ 0l 7-¥*(* 
l©lSiSIBffi*JBBR-r4fitffiii^ JSMUffiffl U - 

K3 0£©#fflj&<5S«*ftT^So #W^ci-y^ 2 6 

t>, tv-v'/v. wm&omj-mmm 2 3i=S!^-4©-ris 

BB©H1Si^!iffit-4o ^R^a ,?26 {±, M 

ittf IB 2 4 (c «t o 19 ^ITX <3 BS t ft, ±®rng{!ii] >J - 

K 2 9 £©r£|lcl4*te*fli 2 8 Sfc^M^D -y ^OJg 
gB{cf4i5^B2 5*<Kif^ft4©-e> fl!i©^t^®7' 
D'>?t«t5Ctli'il>o Cftt>©$MS®2 5, 

2 8 {4. +»tt«5»W£E*<»&ft*ff* 

tt 4 < ^El ^tftli S t tt 4 <k ^ i=t±fifJB l:4t>TM 

$ftx^4o ^ 0, 7-¥2@^72 1 ©±ffiwit±esii 

HflH U — K 2 9 t©rB c !(4. 2 2 ic«t oTie^$ 

ft4o 

[ 0 0 6 0 ] *H/jt©j£)ltcJ;ft(4\ ^{*T"*4^°V 
-¥Iftt?2 1 te, #I^a ^2 6 JC. ^ElStt©^ 

7-H4&J12 3*v>LTissnn>«. d©fc»> ee* 

©«fc 9 K)Nie4W6>fiit&itWIB 2 4 ©Ii^iai4 c i <£ 
< , /^-¥^i*3?sT-^^»G^©K^S7-lll«li 2 
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&m a «? . fs^is«*<te^: znxm 

&^m<o®±mm%&m u t m vmmm z 

[0061] \<»%mm$, mmm. 

^Wlcfifi&i&fc^/cSo L^U *l?JS©Jf5/iS©¥2@ 
(illiic'ffS c i A<rI#6(c^ So 

=? t &m y o v 1 1 czmmxn t . heims aw 'j - k £ 20 

9" o «, ? 4(01911 i*M4Ci § 5 0 
'< 7 -y * ££H!.&©i§i 
^^•3MTia«L/cO*». JSfHWffiflHJ 'J - Ki^feJlT'D 
•y £ 4-»j^<Dfi^5 -5 7t ttS8-ffcSflEfflffi».^«tt 

S*4Citt< KiSttffffll 'J - K £ 7 o v ? £ £0 

[0063] mmmm2) hjb, *3gn;§©fU6© 30 
o^ffiT-(±> mmnmrn 1 (in o^imic^i 

7'p^26 fcyffi 3 2 £f&tt7t,&JC#M*<*S. ?S8 3 2 

jgtt^T-2 l t<D\'$l^ Pf#^^-5«t-5»cE®$n 
So *©flil©ti?itW:> SI«fe©0SI 1 <D¥#(*$j® 
ilHjD-^^So 

[ 0 0 6 4 ] ^mco»mtz^ti{i. '<?-nmwm r f 

21t#B7 , n 7 ?26 ££!»!?- S3£7-B#Ji 2 3 

£> jssiwsffl y - k 3 o i^sT-o ^2 6 t&mm 40 

t5'J- KHSFSS 3 1 tfi<, *K/lt-#- S C 

£*><-??£ -So 2 3 KB*8B 3 1 

J£ UTfiiii^tt S So coj^fcifl^ M?J© 

4 - £ L < teiv&<, ±s2©<fc 0 ic, 
r$3 2 £F&(j-SC£f;:<ki9, ±j?e©rS£f±l/&ih£nSo 
^@i»JI 2 3 ±0* U - KH$ft! 3 1 ©RfilciS 

[ 0 0 6 5 ] (HJfeOJBJB 3 ) S3 3 {Sx *5g?B©S|j60 50 
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JgflB 3 icfctt S^<*^§S&*-*-8rflSElT#> So SI 3 (c 
fcHT* /<9 2 ltt, 3*JB 

ffl U — K 3 0 Ji> f?ifl 2 3 i-MLtU5 'J - 
KH®8|S3 1 CflpA*nH»$nTV^So CtDtztb, ^ 
Jp< 7 a ■^^^f'l:^''7-¥fM?2 1 OEE«tI 
£x JSffiffliJ'J- K3 0 £cDigiiA<Ilff=$tlT^So 
7*a ^ 2 6 t . ^Saii 2 3 fc «k ') - KHffff 3 

1 i^-TScD-rJiSffiMfiii^il^-So L^L> ^JS^d 
•y 7 2 6 f±, 2 4 l:<k o TJi3 »3 *HH U E3^ 
±ffii®i{!li] U — K 2 9 &cD|HIlcttl64Ui 2 8 *<, 4 
I^o -y 2 5*<@eB^nSo C®3t 

{0lCDgP^£^JR9'D<y ^t«tSCittttU„ 
C4ai©^B 2 5, 2 8 lis +»tt»»Wffi*<»6n 
S J¥ ^ £ s S ^ < » I. ^^ffl £ fc S «k -5 

fiSfiK-rSo ^°9-^ai{*:SiS I F2 1 <0±gB©1ttI©^ 
iCf^ffl^ffitrtSB'J- K3 6 tcoffliU 2 

[0066] *mmv>mmz£tuf, mntztmm^ 
i:^-f ; v/rittsci^g So co/c46. <t 

So 

[0067] Kmm<DBm<z>mmtLx, gi4«=:*-r 

^^E-S-^tfSri^TtSo HI 4 ffl¥jgf#£tffi-e 

2 3 »c[H]l;¥iE±-e&LT@tf LT<^S<Z>-C\ t«it*<1ffl 

ff<L/c^^tr\ iaitili^^s<bt?#s©r% ^t,ci 

[ 0 0 6 8 ] (Hf5j©JBll4) 115 (a) li> *SS?Bo 
H*l6<OJBffi4 {cfctJ-S^^ffi©¥MS3-rfe«3x El 5 

(b) te* EI5 (a) »=*5»J-SA-A»fffiiaT**o * 
SliteCigfS^fctfS^^llT'Ji, 2 o(0/?7-^ 

flcR^Eiffi* nti> So /< 9 -^^-T-o^n-en 

fflT^«-BeS$nfc^®7*D -y ^ 2 6 36<S(,>IC^tlT, 

^ © M ciittt * S £*ikttK*<£H *K 
s*iic#fit^n-r^So 

[ 0 0 6 9 ] *HJScDJB!l«C«fcn^, tttt®/«7-¥« 
fS ic WKit± o S z £ *<T? § S o C © «ft 

I C£^'J- K7U-A£^JR|mt8£CJ:»)E«LT. 

mffi-&mm&i®wzfflm l > -m t xmmm±t s c 
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